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FIGURE 1: External morphology (A) and internal anatomy (B) of a mythical generalized 
stpunculan, modified from Stephen and Edmonds (1972). a - anus; em - circular 
muscle; es - caudal shteld; ev - contractile vessel; dr - dorsal retractor muscle; e 
- oesophagus; fm - fixing muscle; g - gonad; h - hooks; i - introvert; in - 
intestine; 1m - longitudinal muscles; m - mouth; md - mid-dorsal line; n - 
nephridiopore; ne - nerve cord; ne - nephridium; p - papillae; r - rectum; re - 
rectal caecum; sm - spindle muscle; t - tentacles; tr - trunk; vr - ventral 
retractor muscle; um - wing muscle. 
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ABSTRACT 


Brief descriptions with synonymies are given for the seventeen species of Sipuncula 
known to occur in Canadian and adjacent waters. Detailed distributions for the area covered 
in this paper are given along with general world-wide distributions. Maps of collection sites 
are included and the appendix is a list of the exact locations plotted on the maps and the 


sources of the information. 


RESUME 


Dix-sept espéces de Sipunculiens ont été signalées dans les eaux maritimes du Canada 
et leurs parages. L'auteur donne de bréves descriptions et des synonymies pour chaque espéce. 
Ci-inclus, on trouve les localisations spécifiques dans le territoire d'investigation aussi 
bien que des généralités de la répartition universelle. L'annexe est une liste des localités 


indiquées sur les cartes de répartition et contient les sources de ces informations. 
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A CHECKLIST AND BIBLIOGRAPHY OF THE SIPUNCULA FROM CANADIAN AND ADJACENT WATERS 


INTRODUCTION 


The Phylum Sipuncula is a small and cosmopolitan group of unsegmented marine worms 
found from the intertidal to great depths. The seventeen species discussed in this paper 
include all those known to occur in Canadian and adjacent waters. 

The area considered includes, on the east coast, south to Cape Code (42°N) and east to 
45°W, on the west coast, south to 45°N, west to 150°W and north to the Gulf of Alaska. In the 
north the area extends east to the west coast of Greenland and west to the eastern part of 
Alaska. 

This paper is meant to be a guide for those wishing to know what species are recorded from 
Canadian waters. The species descriptions are modified from those given by others, principally 
Stephen and Edmonds (1972) and Cutler (1973). The synonyms listed for each species indicate 
revisions made since the publication of Stephen and Edmonds (1972) who give a more complete 
list of synonyms. The synonymy given here is compiled from several sources, including Cutler 
(1973), Cutler and Murina (1977), Cutler and Cutler (1980), Gibbs (1975, 1977a & b, 1982), and 
Murina (1973). Those wishing more complete information on the Phylum Sipuncula should consult 
the monographs mentioned below and in the bibliography. The bibliography includes papers on 
systematic problems in the phylum, species accounts, identification guides and accounts of 
invertebrate collections which helped plot the points on the maps. Not all of these papers 
are cited in the text or appendix. 

One of the most comprehensive accounts of the phylum is given by Stephen and Edmonds 
(1972). They give a general account of the classification and include a glossary, keys and 
descriptions of most of the species. However, there are some errors and omissions. People 
working with material from the west coast should also consult Fisher (1952) which deals 
specifically with the sipunculans of California and Baja California but includes most of the 
species from British Columbia. Material from the east coast is covered in Gerould (1913) and 
Cutler (1973). Cutler (1977) gives a brief account of the species found from Maine to 
Virginia. A general account of the biology of the phylum is given by Hyman (1959). 

The information on the distribution of sipunculans in Canadian and adjacent waters is 


taken from museum specimens, the literature and various other sources. Undoubtedly some 


records have been missed. In a few cases I have received information about or identified 
species from areas where they have not been reported before. Where possible I have checked 
identifications before including the records on the maps. A diagrammatic illustration showing 
the external morphology and internal anatomy of a mythical, generalized sipunculan is also 


provided. 


CLASS IFICATION 


Phylum Sipuncula 


Family Sipunculidae Page Map 
Genus Phascolopsts 
PRAECOLOPELSMGOULATT Mm GROUGtAM ES) Oo) micleieleleleielelelalsieieleisisic)clerelelere)) LO 1 
Family Golfingiidae 
Genus Golfingia 


Subgenus Golfingia 


GOL tngra, (G1) bersreint Marina, 1973%.--.............s.c. LO 2 
Golfingia (G.) elongata (Keferstein, 1863).........eeeeeee0- 11 1 
GOUTINGLON (Ge) MMARGATTLACCAs (SALTS LSD |) lesletelcicielninicleieiele sieieisiere 12 6 
Golfingia (G.) muricaudata (Southern, 1913)...........s.sece 13 5 
Golfingia (G.) vulgaris (de Blainville, 1827)............... 13 3 


Subgenus Wephasoma 


GColfengrauN-)Veapilleftomies Murina, 19735.0.:.............. LA D 
Gorjingia (N.) dtapnenes (Gerould, 1913).................... 15 1 
COV INGLE (Ney MCL CILLA (SAS) MlBSIDEE Eee ce -cr-e-re-c-ecccec.LO 7 
Golfingia (N.) lilljeborgi (Danielssen and Koren, 1881)..... 17 5 
GOUfINGLOAN (Ney) mecnuccer, (Augener, 11908) \siesiercsieielele clalelslolelsie lore) L/ 1 
GOLfiingia WN) wodganvakte. Murdna,, MOTS EP - ss... le 2 


Subgenus Thysanocardia 
Colfingral(r.) catharinae (Grübe, 1868)...........-.sscocre 19 4 


GOLiIngia |e) pugectenete Hishern, L952 cic) ciele\slele\sialsieleleielclelelciele) 20 4 


Genus Phascolion 
Phascolton strombr, | Montagungnl G04) ERS PEER re 
Genus Themiste 
Themtete pyrotdes (Chamber litany  MO19)E Eee 
Family Phascolosomatidae 
Genus Phascolosoma 
Subgenus Phascolosoma 


Phascolosoma (P.) agasstzit (Keferstein, 1867)...........ee 
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SPECIES ACCOUNTS 


Family SIPUNCULIDAE 


Phascolopsis gouldit (Pourtalés, 1851) (Map 1) 

Sipuneulus gouldit Pourtalès, 1851:40. 

Phascolopsis gouldit: Stephen and Edmonds, 1972:75. Cutler, 1973:131. 
Description: Trunk length up to about 130 mm although longer specimens have been recorded. 
The introvert is about one third the length of the trunk, with many tentacles but no hooks. 
The skin is covered with very small skin bodies. Large specimens may be opaque and whitish 
grey, yellow or pink but small specimens are usually transparent and whitish or pink. The 
longitudinal muscles are gathered into 30 - 40 anastomosing bands. The dorsal pair of 
retractor muscles originates just behind the anus and the ventrals further posteriorly but in 
the anterior half of the trunk. The intestine is made up of 35 - 40 coils and is attached by 
four fixing muscles to the ventral body wall and wing muscles on the rectum. The spindle 
muscle is not attached posteriorly. There is a rectal caecum. The nephridia are free and 
open in front of the anus. 
Type locality: Massachussetts. 
Distribution: Area records: St. Lawrence River estuary; Minas Basin; Bay of Fundy; Casco Bay, 
Maine. 


Other records: It has been found along the east coast of North America south to Florida. 


Family GOLFINGIIDAE 


Golfingia (Golfingia) birsteint Murina, 1973 (Map 2) 

Golfingia birsteinit Murina, 1973:942. 
Description: Trunk approximately 25 mm long, 1.5 mm wide. The introvert is almost as long as 
the trunk. A single row of 8 - 10 tentacles surrounds the mouth. Eye spots are lacking. 
There are irregularly scattered hooks on the introvert ranging in height from 0.025 mm to 0.1 
mm, the tallest being nearest the mouth. The trunk is semi-transparent, yellowish and the 
posterior portion is wrinkled. There are digitate papillae 0.022 mm high at the base of the 


introvert and the posterior end of the body, with shorter papillae in the middle of the trunk 
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and on the introvert. There are two pairs of retractor muscles, of which the ventral pair 
attaches in the anterior quarter of the trunk very close to the ventral nerve cord and the 
dorsal pair attaches close behind the anus at a considerable distance from the nerve cord. 
They unite far forward near the tentacles. The intestinal spiral of about 30 coils is not 
attached to the posterior end of the trunk by the spindle muscle. The rectum is short and 
there is a caecum. The short nephridia open in front of the anus and are not attached to the 
body wall. 

Type locality: Northeast Pacific Ocean, 57°31'17"N, 148°34'5"W. 

Distribution: Area record: Northeast Pacific Ocean, 57°31'17"N, 148°34'5"W, at 3200 m. This 


is the only published record of this species. 


Golfingta (Golfingia) elongata (Keferstein, 1863) (Map 1) 

Phascolosoma elongatum Keferstein, 1863:39. 

Phascolosoma cylindratum Keferstein, 1865:428. 

Phascolosoma charcoti Hérubel, 1906:127. 

Phascolosoma derjugint Gadd, 1911:82. 

Golfingia charcott: Stephen and Edmonds, 1972:89. Cutler and Murina, 1977:175. 

Golfingia cylindrata: Stephen and Edmonds, 1972:89. Cutler and Murina, 

MOTTA Se 

Golfingia elongata: Stephen and Edmonds, 1972:90. Cutler, 1973:134. Cutler and 

Murina, 1977:175. 
Description: Length 2 - 150 mm with a cylindrical trunk. The introvert is about half the 
length of the trunk. A single row of paired tentacles (16 — 36) surrounds the mouth. There 
are two eye spots. Simple hooks are arranged in 15 - 25 rings although larger specimens are 
likely to have as few as 3 - 5 rings. The skin is smooth anteriorly but there are some skin 
bodies on the posterior end. There are two pairs of retractor muscles. The ventral pair 
originates near the middle of the trunk and the dorsal pair around the same level as the anus. 
The intestine has 30 - 35 coils and is not attached to the posterior body wall by a spindle 
muscle. There is usually a rectal caecum. There may be two fixing muscles from the anterior 
intestinal coils and rectum to the body wall but these are frequently missing. The 
contractile vessel is simple. The two nephridia are free from the body wall for their entire 


length. 
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Type locality: St. Vaast la Hougue, France. 

Distribution: Area records: 47°51'N, 51°50'W 

Other records: This species is fairly common in the eastern Atlantic from the Arctic to the 
Mediterranean. In the western Atlantic it has been reported from off Newfoundland; Woods 
Hole, Massachusetts; Key West, Florida and Cuba. The species has been recorded at depths down 


to about 179 m. 


Golfingia (Golfingia) margaritacea (Sars, 1851) (Map 6) 

Stpuneulus mrgarittaceus Sars, 1851:196. 

Phascolosoma profundum Roule, 1898:385. 

Phascolosoma tnigum Sluiter, 1912:14. 

Golfingia cantabriensis Edmonds, 1960:163. Stephen and Edmonds, 1972:86. 

Cutler and Murina, 1977:176. 

Golfingia tntgua: Stephen and Edmonds, 1972:93. Cutler and Murina, 1977:176. 

Golfingia margaritacea: Stephen and Edmonds, 1972:94. Cutler, 1973:136. 

Golfingia profunda: Stephen and Edmonds, 1972:104. Cutler and Murina, 

1977076 
Description: This species may reach 300 mm in length but is usually shorter. The introvert 
is about half the length of the trunk and there may be up to about 100 tentacles, although 
this number of tentacles is usually found only in large specimens. There are no introvert 
hooks. The trunk is greyish-white to dark reddish-brown and the skin is covered with small, 
flat papillae. There are two pairs of retractor muscles. A ventral pair of retractor muscles 
originates in the middle third of the trunk and the dorsal pair in the anterior third. The 
intestinal coil is not attached to the posterior body wall by the spindle mscle but there are 
usually two or three fixing muscles anteriorly. The short rectum has a caecum. The nephridia 
are short, free from the body wall and open anterior to the anus. 
Type locality: Finmark, Norway. 
Distribution: Area records: In the Arctic from Baffin Island; Southampton Island and the 
eastern Beaufort Sea. In the Atlantic off Newfoundland; Cape Breton Island; and the Gulf of 
St. Lawrence. In the Pacific, the Gulf of Alaska; British Columbia; Juan de Fuca Strait and 
the Olympic Peninsula of Washington. 


Other records: This species is found in all oceans of the world but is mainly temperate and 
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polar. It has been found down to 4600 m but is generally in shallower water. 
Remarks: This species has many subspecies but their morphological constancy and nomenclatural 


value is questionable (Stephen and Edmonds, 1972; Cutler, 1973). 


Golfingia (Golfingia) mrteaudata (Southern, 1913) (Map 5) 

Phaseolosoma muricaudatum Southern, 1913b:21. 

Phascolosoma hudsonianum Chamberlin, 1920:3D. 

Golfingia muricaudata: Stephen and Edmonds, 1972:100. Cutler, 1973:133. 
Description: Trunk up to about 70 mm, with the introvert about half the length of the trunk. 
A caudal appendage up to about 7 mm long is present. The introvert has 25 — 30 tentacles. 
Adults lack hooks but they are present in immature specimens. Papillae are scattered among 
the hooks and over the trunk, becoming larger near the posterior end. The skin is 
translucent, cream-coloured or pale brown. There are two pairs of retractor muscles. The 
slender dorsal pair arises in the vicinity of the anus and the stronger ventrals originate 
near the middle of the trunk. The intestinal coil is unattached posteriorly and there is no 
caecum. The nephridia are unattached and about one quarter the length of the trunk. The 
nerve cord does not extend into the tail. 

Type locality: Southwest coast of Ireland. 

Distribution: Area records: Western Hudson Bay and southern British Columbia. 

Other records: Eastern North Atlantic south to West Africa; western North Atlantic south to 
Cape Hatteras; South Atlantic at the Falkland Islands and Bouvet Island; Indian Ocean off 


southeast Africa; North Pacific. Recorded at depths down to 4400 m. 


Golfingia (Golfingia) vulgaris (de Blainville, 1827) (Map 3) 
Stpunculus vulgaris de Blainville, 1827:312. 
Phascolosoma kolense Gadd, 1911:80. 
Golfingta kolensts: Stephen and Edmonds, 1972:93. Cutler and Murina, 
LOTR. 
Golfingia vulgaris: Stephen and Edmonds, 1972:110. Cutler and Murina, 


LOUE 
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Description: Trunk up to about 100 mm and cylindrical in shape. The skin is covered with 
very small skin bodies and anteriorly and posteriorly on the trunk there are zones of 
papillae, which are often dark coloured. The introvert is slightly shorter than the trunk and 
thinner. Large specimens may have 150 tentacles around the mouth in several rows but there 
are usually fewer. Behind the tentacles there is an area of smooth skin followed by a zone of 
simple, dark, scattered hooks. The longitudinal muscles of the body wall are continuous. The 
ventral pair of retractor muscles arises from the middle third of the trunk and the dorsal 
pair arises posterior to the anus. The spindle muscle does not attach to the posterior body 
wall but the anterior end of the intestinal coil is attached by three fixing muscles. There 
is a rectal caecum. The nephridia are free from the body wall and reach to the roots of the 
ventral retractors. The nephridiopores are just anterior to the anus. 

Type locality: Dieppe, France. 

Distribution: Area records: Northern British Columbia; Strait of Georgia and Juan de Fuca 
Strait. 

Other records: This species is found in Greenland; from northern Europe to West Africa; the 
eastern Mediterranean; Zanzibar; Antarctica; Indo-West Pacific and eastern Pacific. It has 
been recorded from the intertidal to about 2000 m. 

Remarks: The external form of this animal is variable, and about six subspecies are 


recognized. 


Golfingia (Nephasoma) captlleformts Murina, 1973 (Map 2) 

Golfingia capilleformis Murina, 1973:943. 
Description: This is a long thin animal with a trunk length of 3 - 19 mm and thickness of 0.1 
— 0.9 mm. The introvert may be from 2.5 - 12.5 mm long and 0.1 - 0.38 mm thick. There are 
four tentacular lobes at the tip of the introvert and the introvert bears a band of 
irregularly spaced, single pointed hooks about 0.20 - 0.25 mm high and 0.01 mm at the base. 
There are no eye spots and the body wall is smooth, thin and transparent. The skin is covered 
with small rounded papillae which are more closely arranged in the posterior part of the 
trunk. The single pair of retractor muscles is attached to the body wall in the anterior or 
middle third of the trunk. The nephridiopores open just behind the anus. The intestine is 
made up of 40 — 50 coils and is not attached to the posterior body wall by the spindle muscle. 


The wing muscle of the rectum is weak. 
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Type locality: North Pacific: 56°09'09"N, 139°12'16"W. 
Distribution: Area records: West of the Alexander Archipelago, Alaska. 
Other records: This species has also been found in the South Pacific near Tongatapu Island; 


Tahiti and northeast of New Zealand. Depths range from 920 m to 3450 m. 


Golfingta (Nephasoma) diaphenes (Gerould, 1913) (Map 1) 

Phascolosoma diaphenes Gerould, 1913:395. 

Golfingia diaphenes: Gibbs, 1975:80. Cutler and Cutler, 1980:201. 
Description: This is a small, variable species with a trunk length usually less than 10 m. 
The introvert is the same length as the trunk, has short tentacular lobes and scattered hooks. 
The skin is usually thin and transparent and may be whitish or pinkish. Papillae are found 
all over the trunk but are usually more dense posteriorly and anteriorly. There are two 
retractors which may originate from a variety of locations. The spindle muscle is not 
attached posteriorly and there is a rectal caecum. The nephridiopores open at the same level 
as, or slightly anterior to, the anus. 
Type locality: South of Georges Bank, east coast of North America. 
Distribution: Area records: Off the coasts of Labrador and Newfoundland; Georges Bank. 
Other records: Generally a bipolar, coldwater species. It has been recorded from the North 
Atlantic; Mediterranean; West Africa; South Africa; the Antarctic; northwest Pacific; both 
coasts of Central America; Ecuador; Peru; Chile; Australia; and New Zealand. In tropical 
regions it is found in very deep, cold water and has been recorded down to 6326 m. It is 
generally in less than 200 m at latitudes greater than 40° (Cutler and Cutler, 1980). 
Remarks: This species is almost indistinguishable fromG. minuta. However G. 
minuta is hermaphroditic and generally found in shallow waters of the eastern Atlantic 
whereas G. diaphenes is dioecious and more widespread. 

The name G. diaphenes was first suggested by Gerould (1913) for the dioecious 

animals but was largely forgotten until Gibbs (1975) studied the breeding biology of G. 
minuta and again proposed the separation of hermaphroditic and dioecious forms. Cutler and 
Cutler (1980) suggested that if gametes cannot be found, the two species may be separated by 
the diameter/length ratio of the trunk (1 to 4 or 5 for G. minuta and 1 to 8 - 10 for 
G. diaphenes), the nature of the body wall G. minuta: whitish, thick, opaque; 


G. diaphenes: very thin, transparent, colorless or pinkish) and by the position of the 
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anus (G. minuta: anterior to nephridiopore; G. diaphenes: at the same level as, 

or just posterior to, nephridiopore). Because these two species are so similar, it is 
probable that many ‘G. minuta” identified from eastern North America in the past were, 
in fact, G. diaphenes. However, without examining each individual it is impossible to 


differentiate the two from literature records. 


Golfingia (Nephasoma) eremita (Sars, 1851) (Map 7) 

Stpuneulus eremita Sars, 1851:197. 

Golfingia eremita: Stephen and Edmonds, 1972:141. Cutler, 1973:150. Cutler 

and Murina, 1977:182. 
Description: Trunk length up to about 50 mm and 3 to 4 times as long as thick. The introvert 
is about the same length as the trunk. There are about 20 tentacles and hooks are absent. 
Colour varies from dark reddish brown or creamy tan in large, to whitish or transparent in 
small specimens. The skin appears smooth but is covered with many small papillae. A single 
pair of retractor muscles arises in the middle of the trunk. Connective tissue attaches the 
oesophagus to the retractors and there is a single fixing muscle to the first intestinal coil. 
A spindle muscle may be present or absent. The nephridia are short and open at the same level 
as, or just anterior to, the anus. 
Type locality: Northwest coast of Norway. 
Distribution: Area records: Southern Greenland; Baffin Island; off Labrador; Newfoundland; 
Nova Scotia; Gulf of Maine. There is a specimen in the collection of the British Columbia 
Provincial Museum from Mill Bay, Vancouver Island which may be this species. 
Other records: Arctic waters of Europe and North America, including Norway, Iceland and 
Greenland; east coast of North America south almost to Cape Hatteras; South Africa; Argentina 
southeast of the Rio de la Plata estuary; south of Tierra del Fuego; Antarctica. 

Stephen and Edmonds (1972) incorrectly cite Chamberlin (as Chamberlain) (1920) as stating 
that this species is found in northwest Canada. Chamberlin says that it is found along the 
eastern North American coast south to 40°N, but no mention is made of northwestern 
localities. 

Remarks: According to Stephen and Edmonds (1972) two of the subspecies, G. e. australis 


and G. e. caltfornica, always have a spindle muscle while it is often lacking in 
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G. e. eremita. A fourth subspecies, G. e. scabra, is characterized by a loose, 
thick, coffee-coloured cuticle which easily rubs off. They speculate that this could be an 
artifact of the preservative and therefore the status of the last subspecies is 


questionable. 


Golfingta (Nephasoma) lilljeborgi (Danielssen and Koren, 1881) (Map 5) 

Phascolosoma lilljeborgt Danielssen and Koren, 1881:63. 

Onehnesoma glactale Danielssen and Koren, 1881:64. 

Phasclosoma anceps Théel, 1905:84. 

Nephasoma marinka Pergament, 1946:189. Cutler and Murina, 1977:182. 

Golfingia glactalis: Stephen and Edmonds, 1972:144. Cutler and Murina, 

1977:176. 

Golfingia lilljeborgi: Gibbs, 1982:121. 
Description: Total length up to about 60 mm, half of which may be made up by the introvert. 
There is a pair of short, dorsal tentacles and six lobes around the mouth. There are 
irregularly scattered, small, blunt, triangular hooks on the anterior introvert and the skin 
of the introvert and trunk is smooth. A single pair of retractor muscles arises from between 
a half and three quarters of the length along the trunk. They are joined for most of their 
length. The intestine is made up of many coils and the spindle muscle is either absent or 
weakly developed. There are no fixing muscles or rectal caecum. The two nephridia open just 
posterior to the anus. 
Type locality: North Atlantic and Arctic Oceans, between 63°N and 72°N and 8°W and 26°E. 
Distribution: Area records: Beaufort Sea; Strait of Georgia, British Columbia. 
Other records: Greenland; Norwegian coast; Gascogne; Mediterranean. It has been recorded 


down to 2750 n. 


Golfingta (Nephasoma) schuttet (Augener, 1903) (Map 1) 

Phascolosoma schuttet Augener, 1903:335. 

Golfingta schuttei: Stephen and Edmonds, 1972:156. 
Description: Trunk up to about 70 mm and the introvert is about as long as the trunk. 
Stephen and Edmonds (1972) say that the skin is spotted brown while Cutler and Cutler (1980) 


say that the skin is tan to grey-brown with a suggestion of longitudinal banding near the 
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introvert base. The introvert has several rows of tentacles and brown, slightly bent hooks. 
The skin is covered with mushroom or finger-shaped papillae. The longitudinal muscles of the 
body wall form a continuous sheet although one or two strands may be visible behind the 
insertions of the retractor muscles. The single pair of retractor mscles arises from the 
posterior two thirds of the trunk; the muscles are joined by mesenteries for their anterior 
two thirds. There are about 63 intestinal coils and a spindle muscle which splits in the last 
intestinal coil. There are several fixing muscles including one that starts from the anterior 
part of the trunk to the left of the nerve cord and retractor and attaches to the first coil; 
a second that starts behind the anus to the left of the nerve cord and attaches to the first 
coil; and a third that starts from a third to a quarter of the way up the introvert and 
attaches to the intestine. The contractile vessel is simple. The rectum has a caecum and is 
attached to the body wall by a mesentery and wing muscles. The nephridia are about half the 
length of the trunk and not attached to the body wall. They open in front of the anus. The 
nerve cord is split anteriorly into several strands. 

Type locality: Sydney, Australia. 

Distribution: Area records: Off the coast of Labrador. 

Other records: Mediterranean; southwest Atlantic from the South Shetlands to southern 
Argentina; North Pacific; west coast of South America from Columbia to Chile; New South Wales; 
Tasmania. Cutler and Cutler (1980) report that there are many unpublished records from west 


and southwest Africa, eastern United States and Uruguay. 


Golfingia (Nephasoma) wodjanizkit Murina, 1973 (Map 2) 
Golfingia wodjantzkit Murina, 1973:944. 

Description: This species was described from a single specimen, and the following is taken 
from the type description. 

The trunk is 6.5 mm long and 1 mm in diameter, and the introvert is 16.5 mm long and 0.3 
mm in diameter. There are two eye spots. The introvert has hooks 0.01 - 0.005 mm wide at the 
base. The trunk is light yellow in colour with indistinct shields at both ends. The anterior 
shield is made up of small brown papillae in 25 to 30 rows with the introvert in the middle. 
The posterior shield is rounded with an elevated central apex with radiating furrows. The 
body wall is thin, transparent and has about 50 thin, longitudinal grooves at the level of the 


anus. There are low rounded papillae on the introvert and large digitate papillae at the base 
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of the introvert near the anterior shield. There are short digitate papillae bunched in the 
centre of the posterior shield and the trunk is covered with small, flat, round skin bodies. 
The two retractor muscles are attached by two wide roots in the posterior quarter of the 
trunk. The intestine is made up of 30 coils and is not attached posteriorly, although a loop 
of the intestine is attached to the body wall to the left of the nerve cord by two thin fixing 
muscles. The long, thin rectum is attached by poorly developed wing muscles. The nephridia 
are unattached and open behind the anus. In the only known specimen, the left nephridium is 1 
mm long and the right is 0.05 mm. 

Type locality: Northeastern Pacific, 55°20'5"N, 134°49'5"w. 

Distribution: Area records: West of Prince of Wales Island, Alaska. A specimen in the 
collection of the National Museum of Natural Sciences from the Strait of Juan de Fuca may be 
this species. 

Other records: Apparently the only record is for the type locality at 1110 m. 

Remarks: A sipunculid in the collection of the National Museum of Natural Science may belong 
to this species. However it is not well preserved. The trunk is about 5.5 mm long and 1.5 mm 
in diameter with an anterior and posterior shield. The introvert, which is withdrawn, is in 
the middle of the anterior shield. The body wall is transparent except for several white, 
Opaque spots on the anterior dorsal surface. Internal structures are poorly preserved and 
some were damaged when dissection was attempted. The body cavity is filled with eggs. The 
two retractors originate in the posterior third or quarter of the trunk and there appears to 
be an intestinal loop. One short, free nephridium was seen; there may have been a second 
hidden by other structures. Further dissection was not attempted because of the poor state of 
preservation. 


This specimen was collected in Juan de Fuca Strait (48°18.5'N, 123°12.8'W) at about 42 m. 


Golfingia (Thysanocardia) catharinae (Grübe, 1868) (Map 4) 
Phascolosoma catharinae Grübe, 1868:48. 
Phascolosoma procerum Mobius, 1875:157. 
Phascolosoma sempert Selenka, de Man and Bulow, 1883:37. 


Phascolosoma pavlenkot Ostroumov, 1909:319. 
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Golfingia catharinae: Stephen and Edmonds, 1972:122. Cutler, 1973:146. Cutler 

and Murina, 1977:175. 

Golfingia procera: Stephen and Edmonds, 1972:129. Cutler, 1973:149. Gibbs, 

1977a:20. Cutler and Murina, 1977:175. 

Golfingia semperi: Stephen and Edmonds, 1972:130. Cutler, 1973:149. Cutler 

and Murina, 1977:175. 

Golfingia pavlenkoi: Stephen and Edmonds, 1972:152. Cutler and Murina, 

LS Die 
Description: The trunk may reach 60 mm and the introvert may be from one to two times the 
length of the trunk. There may be over 100 tentacles in 8 to 14 paired rows. Small, dark 
papillae are scattered over the body surface, although they may occasionally be honey- 
coloured. The skin is light grey to creamy white but may have patches of the epidermis rubbed 
off. In larger specimens in particular the body surface may be wrinked. The two retractor 
muscles originate in the posterior quarter of the trunk. The contractile vessel lies 
alongside the oesophagus and is covered with many bifurcated villi. At the anterior end and 
in small animals the villi are usually simple. The intestine is composed of up to 25 double 
coils and there is a fixing muscle to the body wall. A strong wing muscle is present and the 
muscle does not attach to the body wall posteriorly. Cutler (1973) observed a rectal caecum 
in one specimen. The nephridia may be up to one half the trunk length and are free from the 
body wall for their whole length. The nephridiopores open in front of the anus in large 
individuals and near the same level as the anus in small individuals. 
Type locality: Desterro, Brazil. 
Distribution: Area records: Mill Bay, Saanich Inlet, British Columbia. 
Other records: North Atlantic; West Indies; Azores; Brazil; around Africa into the 
southwestern Indian Ocean; Korea; Japan; Philippines; Australia; southern California; Peru; 


Chile. It has been recorded down to 3500 m. 


Golfingia (Thysanocardia) pugettensis Fisher, 1952 (Map 4) 
Golfingia pugettensts Fisher, 1952:401. Stephen and Edmonds, 1972:129. 
Description: The introvert is as long as, or longer than, the trunk, and covered with 


numerous filiform tentacles but no hooks. The trunk is covered with small papillae, visible 
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under magnification, and the skin is light to dark sepia and finely wrinkled. The single pair 
of retractor muscles arises in the posterior third of the trunk. The intestinal spiral has at 
least 48 single coils and the posterior end of the oesophagus is attached to the dorsal trunk 
wall by a strong fixing muscle. The contractile vessel has branched villi which are confined 
to the free part of the vessel and a very short distance forward between the retractors. 

There is a rectal caecum. The nephridia are short, free and open in front of the anus. 

Type locality: Dogfish Bay, Puget Sound, Washington 

Distribution: Area records: Southern Alaska; British Columbia; Puget Sound, Washington. 
Other records: This species has not been reported outside the area. 


It has been recorded down to 192 m. 


Phascolion strombi (Montagu, 1804) (Map 8) 

Stpunculus strombus Montagu, 1804:74. 

Phascolion tubicola Verrill, 1873:99. 

Phascolion alberti Sluiter, 1900:9. Stephen and Edmonds, 1972:170. 

Phascolosoma intermedium Southern, 1913a:3. 

Golfingia intermedia: Stephen and Edmonds, 1972:147. Gibbs, 1977b:109. Cutler 

and Murina, 1977:182. 

Phaseolton strombi: Stephen and Edmonds, 1972:187. Cutler, 1973:168. Gibbs, 

1977222" 

Phascolion tubicolum: Stephen and Edmonds, 1972:190. 
Description: The body shape is variable and assumes the shape of the tube inhabited by the 
animal. The trunk may be up to 20 mm and the introvert is usually longer. There are 16 -— 26 
tentacles around the mouth and behind that a region of randomly arranged hooks. The tip of 
the introvert may be swollen and bulb-like. On the trunk at the base of the introvert there 
is a region of dense papillae of variable colour and shape. They may be slender, dome-shaped, 
or flat, and red, dark grey, or white. There is usually a region of large, dark attachment 
papillae which may cover most of the trunk or be restricted to patches in various regions of 
the trunk. The papillae have a chitinous border and may be V-shaped, U-shaped or circular 
with several pointed projections usually directed anteriorly. The two retractor muscles are 
unequal in size. The dorsal is broad and the ventral is weaker with two roots that may 


straddle the ventral nerve cord. The digestive tract has five very open loops and is attached 
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to the trunk by several fixing muscles. The contractile vessel is simple and there is a 
rectal caecum. A single nephridium opens posterior to the anus. 

Type locality: South coast of Devonshire, England. 

Distribution: Area records: In the Arctic it has been recorded from the Beaufort Sea; 
Lancaster Sound; Baffin Bay; off Baffin Island; southern Greenland. In the Atlantic it has 
been recorded from the coast of Labrador; off Newfoundland; Gulf of St. Lawrence; 
Northumberland Strait; the continental shelf off Nova Scotia; Bay of Fundy; Minas Basin; Gulf 
of Maine. Gulf of Maine locations are not shown on the map but readers are referred to Figure 
46 in Cutler, 1973. 

Other records: Common throughout the Atlantic Ocean. It has also been reported from the Red 
Sea and Chile. It is found in very shallow water down to 3800 m. 

Remarks: This species has a highly variable external appearance which is influenced by the 
type of shell inhabited. It is commonly found in gastropod and scaphopod shells but is also 
found in many other types of tubes. Gerould (1913) described seven subspecies based primarily 
on external characters but they are probably not valid (Stephen and Edmonds, 1972; Cutler, 


1973) 


Themiste pyroides (Chamberlin, 1919) (Map 3) 

Dendrostoma pyroides Chamberlin, 1919:31. 

Themiste pyrotdes: Stephen and Edmonds, 1972:210. 
Description: The introvert is cylindrical, one half to one third the length of the trunk. 
The anterior third of the introvert is red-brown to purplish and glossy, the middle third is 
covered with dark brown, curved hooks and the posterior third is smooth. The highly dendritic 
tentacles are in four main branches each of which consists of two main stems with a minor 
branch between them. The trunk is pear-shaped, usually over 120 mm long and covered with 
small brown spots. The two retractor muscles originate in the middle of the posterior third 
of the trunk. The spindle muscle is attached behind the anus and a rectal caecum is present. 
The contractile vessel on the dorsal surface of the oesophagus gives off anastomosing branches 
forming a network. There are two long nephridia. 
Type locality: Laguna Beach, Orange County, California. 
Distribution: Area records: Southeast Alaska; British Columbia; Olympic Peninsula, 


Washington. 
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Other records: Oregon; California; Baja California. 


Family PHASCOLOSOMATIDAE 


Phascolosoma (Phascolosoma) agassizit Keferstein, 1867 (Map 9) 

Phascolosoma agassizit Keferstein, 1867:46. Stephen and Edmonds, 1972:292. 
Description: Specimens up to 140 mm when expanded but usually half that length. The 
introvert makes up about half the total length. There are 18 - 24 tentacles and 15 - 25 rows 
of hooks. The first 5 rows of hooks are small and colourless and the last one or two may be 
incomplete. Two eye spots are present. The trunk is cylindrical and the posterior bluntly 
pointed. The trunk wall may be translucent or opaque and the skin colour varies from pinkish 
grey, yellowish grey, pale sepia to reddish brown. Light coloured animals often have dark or 
reddish brown spots on the body while the introvert has dark coloured bands on the dorsal 
surface. Dark conical or convex papillae give the skin a rough appearance. The papillae are 
smallest midventrally and increase in size dorsally, especially posteriorly and just in front 
of the anus. In the area around the anus they are dark brown, conical or acorn shaped. The 
longitudinal muscles of the trunk wall are in 20 - 25 anastomosing bands at the level of the 
base of the retractors. Two pairs of retractor muscles originate in the posterior third of 
the trunk with the dorsals somewhat in front of the ventrals. The dorsals usually arise from 
bands 4 - 7 and the ventrals from bands 6 - 7. A single fixing muscle with two slender roots 
originates from band 1 at the level of the roots of the dorsal retractors and inserts by two 
distal branches on the rectum and the beginning of the intestinal coils. The spindle muscle 
originates in front of the anus and attaches to the posterior end of the trunk. The nephridia 
are about half the length of the trunk and attached for most of their length. The contractile 
vessel is inconspicuous. An intestinal caecum is present. 

Type locality: Mendocino, California. 

Distribution: Area records: Pacific coast, from southeast Alaska south to Washington. 

Other records: The west coast of North America south to Baja California. The National Museum 
of Natural Sciences has a specimen from Sachs Harbour, Banks Island, Northwest Territories but 
the authenticity of the data with the specimen is questionable. 

Remarks: Stephen and Edmonds (1972) give the distribution as being almost world-wide, 


although Fisher (1952) states that most of the world-wide records are probably not P. 
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agassizii but a similar warm water species, P. puntarenae. 
Chamberlin (1920) claimed to have examined another similar species, P. japonicum, 
from Ucluelet, Vancouver Island. However, when Fisher (1952) examined those specimens, he 
determined that they were one of the variations of P. agassizit. Fisher was unable to 
check the identity of the P. japonicum which Chamberlin reported from the Queen 
Charlotte Islands in the same paper but all other specimens Fisher examined from the same area 


were designated by him as P. agassizit. 
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APPENDIX 


The following is a list, by species, of the points plotted on the maps, followed by 
the source for the location. The list is arranged by ocean (Arctic, Atlantic, Pacific) and 
generally from north to south. Some of the information was obtained from the literature and 
is followed by the reference. In other cases, information was received from individuals or 
institutions about specimens in their collections. These locations are followed by an 
acronym for the person's name or the institution. The names and acronyms are as follows: 

D.V. Ellis DVE 

University of Victoria 


Victoria, B.C. 


J.W. Wacasey JWW 
Arctic Biological Station 


Ste. Anne de Bellevue, Qué. 


National Museum of Natural Sciences NMNS 
National Museums of Canada 


Ottawa, Ontario 


St. Andrews Biological Station SABS 


St. Andrews, N.B. 


British Columbia Provincial Museum BCPM 


Vietoria, B.C. 


Nova Scotia Museum NSM 


Halifax, N.S. 


Arctic Biological Station ABS 


Ste. Anne de Bellevue, Qué. 
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National Museum of Natural History USNM 
United States National Museum 


Washington, D.C. 


British Museum (Natural History) BM 


London, England 


Phascolopsis gouldit (Pourtalés, 1851) Map 1 


St. Lawrence River estuary (Préfontaine and Brunel, 1962) 
Minas Basin, N.S. (Bromley, 1979) 

Bar Road, St. Andrews, N.B. (SABS) 

Indian Point, St. Andrews, N.B. (SABS) 

L'Etang estuary, N.B. (SABS) 

Casco Bay, Maine (Gerould, 1913) 


Golfingia (G.) birsteini Murina, 1973 Map 2 


SIÉSTUTTON, 14823 ANSE (Murina, 1973) 


Golfingia (G.) elongata (Keferstein, 1863) Map 1 


LTS Na Sl OU (Cutler and Cutler, 1980) 


Golfingta (G.) margaritacea (Sars, 1851) Map 6 


Arctic: 
TOSS GUN 152-3321 (Wacasey et al, 1979) 
South Bay, Southampton Is. (NMNS ) 
71°51.7'N, 73°14.08'W (NSM) 
Brevoort Island (Wacasey et al, 1980) 
Frobisher Bay (Wacasey et al, 1979) 
Atlantic: 
Gulf of St. Lawrence (Whiteaves, 1901) 
Green Bank, south of Newfoundland (Gerould, 1913) 
Misaine Bank, east of Cape Breton (Gerould, 1913) 
? Pictou Island, N.S. (BM) 
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Pacific: 


Pt. Gilmour, Montague Is., Alaska (NMNS) 
Wales Harbour, B.C. (BCPM) 
Dundas Island, B.C. (BCPM) 
Halibut Bank, B.C. (NMNS, USNM) 
Queen Charlotte Islands, B.C. (NMNS ) 
SOPSUN UPS SM (NMNS ) 
Nanoose Bay, B.C. (NMNS ) 
Canoe Pass, B.C. (USNM) 
48°54'N, 125°27'W (NMNS) 
Mill Bay, B.C. (NMNS ) 


between Turn Is. and Flat Pt., 


Lopez Is., Wash. (USNM) 
Brown's Is., Wash. (USNM) 
False Bay, Wash. (USNM) 
off Foulweather Bluff, Puget Sd., Wash. (USNM) 


Golfingta (G.) murtcaudata (Southern, 1913) Map 5 


Fort Churchill, Hudson Bay (NMNS) 
49°48.2'N, 124°37.1'W (BCPM) 
48°54.5'N, 125°20.5'W (BCPM) 
48°38.8'N, 123°32.3'W (BCPM) 


Golfingta (G.) vulgaris (de Blainville, 1827) Map 3 


DSS IN, 1302349" W (BCPM) 
50°06.0'N, 125°11.1'W (NMNS) 
Griffen Bay, San Juan Is., Wash. (USNM) 
AST. LUN, 1232957 Wi (USNM) 


Golfingia (N.) captlleformis Murina, 1973 Map 2 
56°14'1"N, 139°44'W (Murina, 1973) 


SEROIMIEN 1392 12M6EN (Murina, 1973) 


Golfingia (N.) diaphanes (Gerould, 1913) Map 1 


57°59'N, 54°06'W (Cutler and Cutler, 1980) 
50°53'N, 52°26'W (Cutler and Cutler, 1980) 
Georges Bank (Gerould, 1913) 


Golfingia (N.) eremita (Sars, 1851) Map 7 


Arctic: 
60°10'N, 47°08'W (Cutler and Cutler, 1980) 
60°10'N, 47°10'W (Cutler and Cutler, 1980) 
Davis Strait (NMNS ) 
Frobisher Bay, Baffin Is. (Wacasey et al, 1979) 
Atlantic: 
55°26'N, 58°09'W (Cutler and Cutler, 1980) 
54°27'N, 54°08'W (Cutler and Cutler, 1980) 
SS Osi Viniy Sissy Ut (Cutler and Cutler, 1980) 
50°53'N, 52°26'W (Cutler and Cutler, 1980) 
48°54'N, 51°08'W (Cutler and Cutler, 1980) 
eastern Grand Bank (NMNS ) 
46°53'N, 58°31'W (Cutler and Cutler, 1980) 
46°39'N, 58°40'w (Cutler and Cutler, 1980) 
45°04'N, 59°46'45"W (Gerould, 1913) 
45°07'N, 55°09'W (Gerould, 1913) 
4ES26"N, 57°11" 15° (Gerould, 1913) 
LORD SON 6225315 DEN (Gerould, 1913) 
Gulf of St. Lawrence (Whiteaves, 1901) 
Passamaquoddy Bay, N.B. (Chamberlin, 1920) 
43°04'N, 70°30'W (Gerould, 1913) 
Casco Bay, Maine (Gerould, 1913) 
42°49'N, 68°50'W (Gerould, 1913) 
42°36'N, 70°27'W (Gerould, 1913) 
42°30 1/4'N, 70°38'W (Gerould, 1913) 
Pacific: 
? Mill Bay, B.C. (BCPM) 
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Golfingia (N.) lilljeborgt (Danielssen and Koren, 1881) Map 5 


Arctic: 
Beaufort Sea 
Pactetie: 


48°43'N, 123°18'W 


Golfingia (N.) schuttet (Augener, 1903) Map 1 


55°48'N, 56°00'W 


Golfingia (N.) wodjanizki Murina, 1973 Map 2 
5D Z0"5UNe) 1S4249" 5 ENT 


G TASB SN 12321280 


Golfingia (T.) catharinae (Griibe, 1868) Map 4 


Mill Bay, Saanich Inlet, B.C. 


Golfingia (T.) pugettensts Fisher, 1952 Map 4 
SOS ONE 27200 5EN 
49°00'N, 125°20'W 
BOCA yl UNGy L232 217) ot AAW 
48°47'N, 123°12'W 
AST4 5. OWN), 2583220 
48°38.5'N, 123°32.1'W 
Plumper Sound, B.C. 
Nanoose Bay, B.C. 
Sidney Is., B.C. 
Saanich Inlet, B.C. 
Griffen Bay, San Juan Archipelago, Wash. 
San Juan Is., Wash. 


Dogfish Bay, Puget Sound, Wash. 


Phascolton strombt (Montagu, 1804) Map 8 
AECELC? 


76°00.8'N, 71°19.4'W 


(ABS ) 


(NMNS ) 


(Cutler and Cutler, 1980) 


(Murina, 1973) 


(NMNS ) 


(NMNS ) 


(NMNS) 
(NMNS) 
(BCPM) 
(BCPM) 
(NMNS) 
(NMNS) 
(NMNS ) 
(NMNS) 
(DVE) 
(BCPM) 
(USNM) 
(Fisher, 1952) 


(Fisher, 1952) 


(NMNS ) 
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75°50.7'N, 75°17.4'W 
74°10.9'N, 82°46.2'W 
71°22'N, 130°24'W 
70°42'N, 134°45'W 
70°14'N, 139°04'W 
63°13'N, 64°08.3'W 


60°10'N, 47°08'W 


Atlantic: 


55°37'N, 56°08'W 
55°35'N, 58°37'W 
55°13'N, 57°00'W 
54°27'N, 54°08'W 
52°30'N, 54°24'W 
50°53'N, 52°26'W 


48°54'N, 51°08'W 


46°44'10"N, 
46°09'30"N, 
46°04'40"N, 


46°01'00"N, 


64°30'10"W 
63°45'10"W 
49°02'30"W 


62°12'20"W 


45°57'15"N, 62°24'00"W 

45°48'25"N, 63°03'00"W 

AS sire Ni 62229010 

43°16'N, 62°07'W 

43°03'00"N, 63°39'09"W 

between Prince Edward Island and 
Cape Breton Island 

throughout Northumberland Strait 

Walton, N.S. 

Bay of Fundy 

Digby, N.S. 

L'Etang Estuary, N.B. 


Brandy Cove, N.B. 


(NMNS ) 


(NMNS ) 


(Wacasey et al, 1977) 


(Wacasey et al, 1977) 


(Wacasey et al, 1977) 


( JWW) 


(Cutler and Cutler, 


(Cutler and Cutler, 
(Cutler and Cutler, 
(Cutler and Cutler, 
(Cutler and Cutler, 
(Cutler and Cutler, 
(Cutler and Cutler, 
(Cutler and Cutler, 
(SABS) 

(SABS) 

(Sluiter, 1900) 
(SABS) 

(SABS) 

(SABS) 

(NSM) 

(SABS) 


(Verrill, 1873) 


(Whiteaves, 1901) 
(Whiteaves, 1901) 
(NSM) 

(Whiteaves, 1901) 
(NMNS; Kindle, 1917) 
(SABS) 


(SABS) 


1980) 


1980) 
1980) 
1980) 
1980) 
1980) 
1980) 


1980) 


Grand Manan, N.B. (Stimpson, 1853; Whiteaves, 1901) 


Halifax, Harbour, N.S. (NSM) 
St. Margarets Bay, N.S. (NSM; Brown et al, 1968) 
La Have Bank, N.S. (Whiteaves, 1901) 


Themiste pyrotdes (Chamberlin, 1919) Map 3 
5 ASA SUN e132 cole iyi (NMNS ) 
Whiffen Spit, Vancouver Is., B.C. (NMNS; BCPM) 
bay west of Whiffen Spit, 
Vancouver Is., B.C. (NMNS ) 


Crescent Beach, Olympic Peninsula, Wash. (Rice, 1967) 


Phascotosoma (P.) agassizit (Keferstein, 1867) Map 9 


58°10'N, 135°28'W (NMNS) 
57°43'N, 136°16'W (NMNS ) 
57°25'N, 135°52'W (NMNS) 
Sor ON MISES UM (NMNS ) 
SONO UNSS SEM (NMNS ) 
55°26'N, 133°18'W (NMNS) 
54°43'N, 132°17'W (NMNS ) 
SASSO Nie IS OCT OW, (BCPM) 
54°11'N, 130°48'W (NMNS ) 
54°00.7'N, 130°38.8'W (BCPM) 
NMalcan Rite BC (USNM) 
Masset, B.C. (USNM) 
Langara Is., B.C. (BCPM) 
Refuge Is., Porcher Is., B.C. (NMNS ) 
53°52'N, 133°19'W (NMNS) 
SSSOIN 1322451 (BCPM) 
53°25'N, 135°40'W (NMNS ) 
53°13'N, 132°04'W (NMNS) 
Seal Inlet, Graham Is., B.C. (BCPM) 


Frederick Is., B.C. (NMNS ) 
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off Sandspit, B.C. 

Port Louis, Graham Is., B.C. 
Marble Is., B.C. 

52°46'N, 129°19'W 

52°12'N, 128°29'W 

5SIS08N 31209094 

52S02N 5) 1272520 

Tasu Sound, B.C. 

SICSSUN, 128229 W 

51°56'N, 128°26.5'W 

51°49'N, 128°00'W 

SUATON, 12724300 

51°39'N, 128°09'W 

Goose Bay, Rivers Inlet, B.C. 
50°50'N, 127°46'W 

SOS ON 12722 917 

50°29'N, 128°06'W 

50°05'N, 128°19'W 

Triangle Is., B.C. 

Canoe Pass, B.C. 

Bull Harbour, Hope Is., B.C. 
Round Is., B.C. 

Dodd Narrows, B.C. 

False Narrows, B.C. 

Lennard Is., B.C. 

Nootka Sound, B.C. 

Clayoquot Sound, B.C. 
Fisherman's Cove, B.C. 

Frank Island, B.C. 


48455 SON 12521758 Wi 


(NMNS ) 
(NMNS ; 
(NMNS ) 
(NMNS ) 
(NMNS) 
(NMNS, 
(NMNS ) 
(NMNS ; 
(NMNS ) 
(NMNS) 
(NMNS ) 
(NMNS ) 
(NMNS ) 
(BCPM) 
(NMNS ) 
(NMNS ) 
(NMNS ) 
(NMNS ) 
(NMNS ) 
(BCPM) 
(BCPM) 
(USNM) 
(BCPM) 
(BCPM) 
(BCPM) 
(BCPM) 
(USNM) 
(USNM) 
(BCPM) 


(BCPM) 


BCPM) 


BCPM) 


BCPM) 


EEG VIN 125010 EDM 

NSIS SUN WAH 2A. 7/5) 

48°51.8'N, 125°9.65'W 

ESOS MIN, MASA 

48°49'N, 125°13.5'W 

BOSS TSUN Zo PISE SN 

48°21'N, 123°43'W 

48°19'N, 124°40'W 

Amphitrite Point, B.C. 

head of Bamfield Harbour, B.C. 

Botanic Garden, Cape San Juan, B.C. 

Jacques Is., B.C. 

Bunsby Lagoon, B.C. 

Sea Lion rocks, Sooke, B.C. 

Saanich Inlet, B.C. 

Saturna Is., B.C. 

Victoria, B.C. 

Dicebox Is., Barkley Sound, B.C. 

Clo-oose, Vancouver Is., B.C. 

Fatty Basin, Barkley Sound, B.C. 

Gilbert Is., Barkley Sound, B.C. 

Effingham Bay, B.C. 

Bauke Is., B.C. 

Swiftsure Bank, B.C. 

Smuggler's Cove, Victoria, B.C. 

Esquimalt Harbour, B.C. 

Devil's Rock, B.C. 

San Juan Strait, near south of 
Pysht R., Wash. 

Friday Harbour, Wash. 


Kanaka Bay, San Juan Islands, Wash. 


Crescent Beach, Olympic Peninsula, Wash. 


Cobb Seamount 


(BCPM) 
(BCPM) 
(BCPM) 
(NMNS ) 
(NMNS) 
(NMNS ) 
(NMNS ; 
(NMNS ) 
(NMNS ) 
(NMNS; 
(NMNS ) 
(NMNS ) 
(NMNS ) 
(BCPM) 
(BCPM) 
(BCPM) 
(BCPM) 
(BCPM) 
(NMNS ) 
(NMNS ) 
(BCPM) 
(BCPM) 
(BCPM) 
(BCPM) 
(BCPM) 
(BM) 


(USNM) 


(USNM ) 
(USNM) 
(USNM) 
(Rice, 


(USNM) 


BCPM ) 


BCPM) 


1967) 
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